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ABSTRACT

This document is a guide for planning, development,
implementation, and evaluation of the science education program
within the Department of Defense (DoD) Dependent Schools System. It
was developed by teachers, administrators, parents, and students from
the perspective of what they wanted students t0 be like on high
school graduation day as the result of science experiences received
while attending DoD schools. The developers felt that science study
in DnD schools should be hands=-on and provide learners with a
realistic and functional understanding of the world of science.
Teachers are encouraged to use this guide as the focal point of their
srience program, realizing that textbooks and activities are aids to
learning. The program is based on six major program strands
including: develop positive attitudes; .pply rational and creative
thinking processes; demonstrate an awareness of the global
significance of science and technology; acquire, comprehend, and
apply scientific knowledge; utilize science experiences in planning a
personal future; and use the language of science. Objectives are
given for grades K-12. (CW)
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FQRWARD

; .-.‘?Sclence '-~_.-0bJectlves “gor: 1993-2000 ‘is a gulde for -planning,
-development, - implementation and -evaluation of the. aclence education
“program within "the "Department - of "Defense ‘Dependent - Schools ‘System.
“The gulde was developed by ‘teachers, ‘administrators, parents and.
-8tudents from -the perspective of ‘what . they ‘wanted students. to be ‘1ike
.oh ‘high 'school. graduation. aay as . a. reault .of . sclence - experliences.
‘recelved whlle- attending DoD Schools. - The developers felt that:
- sclence study In DoD Schools should be hands-on ‘and provide ‘learners
‘with a realistic. and functlonal understanding of.-‘the world of. sclence ... -
“in--the 1990’8, - "Also, the developers’ “opinlons were that students . -
r..fgraduatlnq from DoD Schools should be .sclentiflically llterate people.
'reachera should uae this guide as. the focal polnt of thelr eclence
_'__;:.;..proaram. ~reallzing “-that ‘textbooks, - “laboratory actlvities "other -
“““hands-on “sclence activities and the llke 'are -alds to -learnlng.
. Conslatent “application of the major strands and objectives contalned '
. . hereln, therefore Is essentlal to conduct a successful sclence -
S program., : '
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..,._-:'Sclence ObJectlvee \v,.for 1993-2000 ls the thlrd in a serles 'of
curriculum “objectlves guldes - developed “for . use “in “Department. of.
Defense Dependent Schools science education...
published In 1978 ‘and 1984. - The ‘document - is" ‘Intended to. replace the .
edltion of DSM 2200.1 dated 1984. ‘Rather ‘than belng a simple revision -
of the 1984 "edlition, - thlsg. . document was developed based ‘upon. the. .. -
projection of where science was headed In the last decade of ‘the 20th - -
century, what sclentiflcally- 11terate -high school ‘graduates would-need - -
:to cope effectlively with the rapldly changing world of sclence .and ...
.~ technology "and finally, what type of sclence’ backgrounds might be .-
~¢g.ﬁ*exp:cted of enterlng college etudents ln the late 20th and early 21st»;%r -

Ite predecessors were

Sclence ObJectlvee for 1993-2000 was developed by D@partment ofdgiﬁ
Defense Deperident School System teachers, administrators, parents of -

students and high sachool students for use by  the ,eyetqm\:jn__the i§;
following waya:_ R X . . '

1.

2.

3.

The focal polnt for sclience lnetructlon. klndergerten through

and other sclence actlvities in which students are involved

‘grade 12 In the schools of the system. All sclence lessons R

should help foster conceptuallzation: (on the part of students)-WLE' :

of the obJectlvea ln this. gulde.-

As a gulde for use when selecting major learning alds 1lke

‘textbooks and laboratory materials for use ln system schools.

As the beslsffor~e9eiuatlng (testing) student:euecees in the
aclence programs?at-schoole in the system. Students shoulr. be
tested to ascertain whether they can demonstrate minimum

levels of competency with the varlous obJectives published In
thls guide.
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n.this. document deflne the: ecrence ‘program in the:a

.‘The atatements,
:Department ‘of ‘Defensae Depéndent ‘Schools System. - The document has béen
dlvided Into two sectlonss kindergarten through grade-slx, ‘and; ‘grades:
seven through twelve. “The sectlons ‘dlffer somewhat  in form: based upon - ..
‘the perceptlons ‘of ‘the writers about ‘what “form ‘was-most ‘usable-to ..
‘classroom teachers at: those two levels., The .document.'is. organized in
& hlerarchlcal system around the slx maJor program strands. Those -
,atrands ares. SRR Felonrdie et _ .

.;I.Q\l,DEVELOP a posltlve attltude toward all -areas of sclence.

?d__FEII.‘”?DEVELOP and APPLY through sclence experlencea. rational and
-~ creatlve thinking processes for problem solving.

"o~ '111. DEMONSTRATE an awareness of the slgnlfloance and consequences
- of sclenoe and technology in a qlobal socloty.

iv. ACGUIRE. COMPREHEND. and r.PPLY sclentlflc knowledge~-~lts
- concepts:~theorleo. pr!nc!ples and lawa.

V. UTILIZE aclence experlences In the planning and fulflliment of CE
personal asplratlons, career decisions and life styles. N

Vi, USEﬂfhe'ionQQA§e; Instruments and materlals of sclence for
coliecting, organizing and communicating Informatlion.

The majJor strands all have the same- measure of Importance and
collectively define the sclence program. The objectives )isted under
each of the major strands collectively deflne that strand. . e

The gulde ls organlized using the standard outllne format: R

I. Major Strand | dgf

A. Subcategory
B. Subcategory

S e P e

1.
b. |
II. Major Strand -?%
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S The concepta and ldeaa “Of " the Amerlcan Academy for the o
Advancement ‘'of Sclence, Project 2061 were used as a basls for the goal i
statements which follow.~'“Speclflcally. ‘when’ ‘conslidering- the |
prjnclpjes ot Iearnlng. ve. need to underatand that:

. .4;Learnlno Is not neceuearllv an. outcome of. teachling. O
- B. ‘What students learn Is Influenced by thelr existing ldeas. ik
C. -Teacher expectatlona affect performance. - -
D...Teaching methodoclogy. ahould be. conslstent with the nature of -

~@sclentiflc laquiry. "= =

E. 'Progression ‘in. laarnlng ls usua‘lv from the concrete level to
_the abstract. = o

F.. ‘Practicing enhances learning. O E

G. ;Effectlve learnlng by students requlres feedback. o

: Each. obJectlves should be prefaced with the statement, "Students fi';
v 'shduld be able t0eeeeeeee® All the obJectlves in thls sectlon apply iy,é
s te k!ndergarten throuqh grade six. | o
B ¥ * DEVELOP a posltlve attltude towards all areas of sclence. ;:fyé
A. DEMONSTRATB an understanding about the beauty and :?
orderliness In the sclences. E

1. SHOW rquegt for 1lving things.

2. DEMONSTRATE a continulng search for deeper
understanding

3. DISPLAY confldence I ablllity to engage In sclentlflc,'
inquiry.

’
)
i
-
it
S

- B. QUESTION natural phenomena.

iy ,E'- B A
gRTEIRNIR, wh

1. ACCEPT the premlse that sclentlflic ldeas are subject

ji; to change. b
2. RECOGNIZE that sclence 1s a blend of logic and
T imaglination. =
& ' 3. RECOGNIZE the Interrelatlonship among all objects and g )

belngs.

- 1'....
ek
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i
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4, VALUE sclence’s history and bulld on accumulated
knowledge and understanding.

C. COOPERATE with others In sclence activities.

N
R e

D. STATE the role of sclence In our world as it affects

£
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. TDEVELOP through ec!ence experlences ratlonal and creatlive
L '-ﬁthlnklng processes ‘for:problem solving.

'A.~;P@3TICIPATB:ln-sclence experlences.
 i{”;c00PBRATB with others In sclentlfic lnqulry.
'2;JiSEAROH ‘for data and thelr meanlng.

3. 5?03HULATE-testabl§thOtheaes.
) 4, ¢INTEEER§nylndlngsu

. B. FORMULATE questions that can be answered by
sclence activitles.

1. EXHIBIT curlosity with oblectivity and open-

PR L

mindedness. :

2. SELECT approprlate methoda of measurement for data f

gathering. 3

, o 53
3. IDENTIFY a varlable(s) whlch Is Care) controlled or Lo

held.constant in an experiment. oo

4. IDENTIFY a varlable(s) which ls (are) dellberately s

3

changed In an experiment.

S. STATE the hypotheslis or questlon belng tested.

6. DESIGN a research plan to answer sclentlflic questions.
7. PREDICT outcomes of the research plan. - .

C. IMPLEMENT the research plan to answer sclentlflc %
questlions. &

1. OBSERVE obJects and events by countlng, comparling, ;
egstimating or measurling. el

‘2. OGATHER data to support sta‘led hypothesls,

DT
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3. DISTINGUISH between relevan: and lcrelevant data.

4. REPORT observations of an obJect or an event in at B
least two ways (charts, graphs, tables, verbal, wrltten e
narrative, etc.). £

il
D. EVALUATE the research plan. -§§
1. STATE the conclusions. E;

i o‘% ;




iII. DEMONSTRATE an“awareness of the slqnlflcance and consequences
-*"~wo£ sctence and technology ln a global eoclety and beyond.

Z‘A STATE the advantagee and dlsadvantages of technology.

°1}T*ACCEPT ‘the premlse ‘that ‘presént technology ls
| f‘lnfluenced by past technology..~

2. fDBTERHINE that manv technologlee are lnterdependent.

3. ZPREDICT a sequence of consequences resultlng from a
: 'sclentlflc/tachnologlcal change.

4. LIST beneflts derived from. technologlcal innovetions.

- 8. IDENTIFY c¢oncerns resultlng from technologlical
changea.r

B. - DESCRIBE how people are part of the environmental system.

i. EXPLAIN how technology |8 developed In response to IS
.soclety'a heeds. | . w

2. DETBRHINB that some technologles may not be -developed
because of the attltudes of soclety (nuclear power:
planta. genetlc enqlneerlng ete.)

3. RECOGNIZE that there may be multiple solutions o
comp | ex technologlcal problems (wood, coal, an. .
EE nuclear sources for energy).
N 4. KNOW ways to personally preserve or lmprove the
o environment.

. 4
. o S N P Sel Lt Lt . L, .
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S. PARTICIPATE In actlivitlies that preserve or improve
the environment.

“ 6. ACCEPT that science ani! technology cannot solve all
' problems (health lssues, taxes, crime, war).

Iv. DEMONSTRATE sclentlflc knowledge, .concepts, theorles,
principles and laws to interpret the natural world.

A. ACQUIRE knowledge of the human organlem.

1. RECOGNIZE baslic similarlitles between humans and other
l1iving organiems.

2. DIFFERENTIATE between llving and non-living
organlsms.




-”;5LIST the baslc functlons that are essentlal to a
w:jhealthy body.,

ng%DESCRIBE the baslc needs <£ood. water, shelter,
' ;clothlng> for humans._

;s,;fSTATE the roJe genes play in human development. ‘f;;
7.,;DEﬁCRLBeqhewhuman,body 8 defenses against dlgeases. _Qﬁf
8._'IDENTIFY the causes of diseases.

9. RECOGNIZE the needs of people and how they influence
“thelr envlronmant. :

10. DESCRIBE the lmportance of mental health. -
11. STATE that culture affects behavior.

B. - ACQUIRE knowledge of the physical sclences thelr concepts,
- theorles, principles, and laws.

1. SHOW that‘forcesia a push or a pull and can change an
object’s shape, speed or direction.

2. ‘GIVE_examplea of physical forces.
3. IDEWTIFY simple machines.

4. STATE that all machlines are derived from simple o
: machines. Ty

6. EXPLAIN how simple machines change energy required to
do work.

6. STATE that energy exlsts In varlous forms which may be
changed from one form to another.

e + 7. RECOGNIZE sources of energy (mechanical, electrical,
o heat, 1lght, sound, magnetlism, force, friction, motion,
g wind, geothermal, etc.’ and thelr uses.

8. DESCRIBE the uses of solar energy and alternative
sources of energy.

9. IDENTIFY devices that change energy from one form to
another.

10. IDENTIFY the dlfferent forms of matter.

11. DISCUSS the varlous forms of matter.




"QESTATE;;hatH»atter can be: chanqed.

" ACQUIRE knowledge of the 11fe sclences thelr concepts,
-»ﬁtheorles. prlnclples. and laws,

1.,_1'_‘--5’1nnn'r1w the characteristlics of 1iving and non-1iving

2. ;STATE that llvlng things: can be grouped from the
- _slmplest to the complex.

3.' STATE:maJor functlons of plants and anlimals.

4. DESCRIBE the physical changes occurring during l\fe
: cyclea of plants and animals.

§. LIST the basic needs of plants and animals.
6. IDENTIFY the basic needs of plants and animais. .

7. RECOGNIZE the relatlonship between heredity and
- environment.

8. DESCRIBE how plants and anlimals adapt for survival. .
D. ACQUIRE kndwledge of the earth and space sciences thelr S%~§
concepts, theorles, princlples, and laws. S

i. EXPLORE the physical make-up and composltlon of the
earth’s-land and water.

2. IDENTIFY the processes which change the earth’s L
surface. Fia

3. DESCRIBE the eSrth’s atmoaphere and how the changes
occurring (for example, green house effect, holes In
the ozone layer) affect life,

i 4. DESCRIBE global and local weather patterns In terms
= of rotatlon of the earth,. topography and the movement
e of water and alr masses.

5. DISCUSS the motlions of stars, sun, planets. l%ﬁ

6. EXPLAIN how the motlons of celestlal bodles affect us
(days, seasons, tides, and asterold/meteor lmpacts).

7. DESCRIBE sclientlflc theorlies of the origin and
- evolution of the unliverse.

8. IXPLORE the principles of £light and space travel.

9. DISCUSS beneflits obtalned from the space exploratlion
program.




i

experlences ln the plannlng and fulflllment of

and Ilfe style declslons.

; "

,K,EXPLORE_careers ln sclencé and technology through the use

< of fleld trips, guest speakers. mentors, resgearch models
and other*medla..~

.B, ngPLORB.Job entrv requlrements of careers in sclence and
]jtechnology.;?. -

C. ”DESCRIBB the lmportance of 11felong learning In a
,constantly changlng soclety.

D. -DESCRIBE how h!storlcal. cultural, political and economic
conditions influence clioice In a technological soclety.

Vi. USE the language, lnstruments and materlials of sclence for
collecting, organlzlng. applying and communlicating-
lnformation.

A. STATE that science experiments-are both repllcable and
universal.

1. UTILIZE tools and models appropriate to the phenomenon
' belng studled.

2. OBSERVE an objJect or event using one or more of the
five sengses.

3. GATHER data by counting, comparing, estimating, or
measuring in metric units.

L 4. DESCRIBE observable and measurable changes (posltlon,
- size, shape temperature, small, color, etc.>.

8. REPORT observatlons of an objJect or event in at least
two ways (charts, graphs, tables etc.).

o 6. REQUIRE veriflcatlon of data.

B. USE computers as tools for gatherling, processing or -
manlpulating data and communlicating Information.
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INTRODUCTION

, TThe obJectlves ln thls sectlon apply to all grades seven through.
“twelve. " ‘Except “as ‘noted below ‘in obJectlve “F* undeér major strand IV "7
o subjects ‘and. courses have ‘been omltted. ' 'The courses, whatever ‘thelr .-
.. tltles, that students take as they progress from grade seven to twelve .
.. are the vehicles that help -them “to ‘galn minimum: -competence - with the =©
" objJectives _in \his' sectlon.:., ‘Descrlibing ‘the role. of - people In ‘the "
S ecosystom, for ‘example, ‘can be embraced ‘in ‘Il1fe sclence, ‘blology, -
~: “chemlistry (environmental), uclence technology and soclety and so on. g
BN All courses listed :in "IV.D.," " are ‘described In the sclence and
.ceglonal - supplenent sections of the Department of Defense Dependent _
¢Schools. Learnlng and COurse Descrlptlon Standards Gulde. Sy

”¥T ¥I,1 -DBVELOP a poa!tlve attltude towards all areas of Sclence.
'fA.'”USE hands on experimentation, discovery and laqulry.

~ B. ENGAGE’ln activities that improve and conserve tne o
- physical and natural environment. R

C. SEEK alternatlve approaches to solving sclence problems.

D. PARTICIPATE in science falirs, expos, and * Odessey of the e
Mind* to enhance classroom knowledge. i

II. DEVELOP and APPLY through sclience experlences, rational and
creative thinkiag processes for problem solving.

A. STATE a problem. LR
B. DEVELOP & sequential method for problem solving.

F C. MAKE predictions based on measurements and graphs.
ki D. IDENTIFY an hypothesis.
i E. FORMULATE a hypothesis.

Lafe

F. IDENTIFY varliables and controls in experiments.
G. DISTINGUISH between observatlions and inference.
H. USE the appropriate method of measurement.

. EVALUATE the rellabllity of a predictlon.

&
,.

J. DISPLAY skepticlsm of unsubstantliated conclusions.

R AR R

DI ety
5y, 400 o
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IIl. DEMONSTRATE an awareness of the signiflcance and consequences
' of sclence and technology in a global soclety.

.,
4
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EXPLORE soclal, technlical, and economic concepts of
technology.

B. DISCUSS Interactlion of technology and sclience.
" C. GIVE examples of cause and effect relatlonshlps.

D. NAME sclience related behaviors that are important for

| o cltizens.
- E. GIVE examples of interactlions of sclentists and .~2.§
goclety throughout hlsatory. ‘ S
F. DESCRIBE the role of people as part of the ecosystem. .g; %
G. PARTICIPATE In actlivities that conserve and lmprove the . i g
environment. i
H. LIST beneflts and concerns which have resulted from %a?

scientlfic/technologlcal lnnovatlons.

I. PREDICT a sequence of consequences resulting from a B
~sclentlfic/technologlcal change. : S

J. DESCRIBE how cultural, polltical, and economlc
: conditions Influence technaloglical cholices.

K.. DESCRIBE wsys to conserve or preserve the natural and i?i
man-made environment. - s

L. CLASSIFY factors affecting a decision about a sclence o
related concern as sclentific, economlc, or polltical. N

M. DESCRIBE how cultural, political, and economic
condltions influence technological cholces.

'g N. ANALYZE pros and cons of a sclentlflc/technoloqlcal
f%f innovation.

0. DISCUSS limits on the uses of natural environments.

IV. ACQUIRE, COMPREHEND and, APPLY sclentliflic knowledge - lts
concepts, theorles, principles and laws.

A. ANSWER & sclentiflc question by collecting and examining
data through direct experlence.

B. EVALUATE the use of mental or computer models to explaln
the phenomena.

C. IDENTIFY the role of probabllity and chance in cause and
effect situations.

;DEHONSTRATE a contlnuous aearch for deeper understandling.

»..\“.r ....
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E. DIFFERENTIATE among materlals which can be reused, renewed

and/or recycled.

F. DEMONSTRATE the sclentiflc information galned through the
following studles:

a.

1. Life Sclence (seventh grade) §

a. OBSERVE obJects and events by counting, comparing, 8

estimating, or measuring. »
b. DESCRIBE adaptations of plants and animals to g
their environment. L
c. DESCRIBE different typea of growth, development, O
-+ reproduction, and life cycles In plants and anlmala, &
Including humans. | e
‘_ d. DESCRIBE the principles of evolution and heredity. éff
E e. IDENTIFY causes of dlsease (e.g. pathogens, fé%%
¥ stress, deficlenclies, radlation, toxins, and oS
o geneticsa). g
£. OUTLINE principal factors that may 1imit v
s population slze and distrlbution of plants and. ,
o animals, including humans. )
‘ﬁ g. SELIYCT ways to conserve natural and man-made L
- enviconments. i

B h. DESCRIBE classic plant and animal structures and &

o how they are used in classificatlion. -
i 1. DESCRIBE the cell cheory and mechanics, and how It &
Ed ‘ relates to tissues, organs, and systems. A
W J. EXPLAIN requirements for photosynthesis and _%;
2 respliration. f§3
k. DESCRIBE classic structure and functlon of
)

2. Earth Science (elghth grade)

protists, fungl, and monerans.

DESCRIBE princliples of map reading as they pertaln
to the physical surfaces of the world, other
planets, and satellltes.

5

g
>

'yf_'."

DESCRIBE earth composition and structure.

S

Seria
';‘" v

IDENTIFY renewable and nonrenewable natural energy I
regources found in the earth’s envicronment. -

:'.S\q_’ . . I P S .. R PR S -
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.4, DESCRIBE the properties and Interactions of matter

DESCRIBE global and local weather patterns in
terms of rotatlon of the earth, topography, and the S
movement of water and alr mass. o

e. EXPLAIN how the motlon of heavenly bodies affects

us, e.g., days, seasons, tldes, and asterold/meteor
impacts.

f. DESCRIBE sclentlific theory of origin and evolution
of the‘unlverse.

g. IDENTIFY and CLASSIFY lgneocus, metamorphic, ';;f
- gedlmentary rocks, and mlnerals. s

h. DESCRIBE the compositlion, topography, and water
cycles of oceans.

1. DESCRIBE the changing of the earth as related to o
ecosion, glaciation, and plate tectonics. B

J. DISCUSS benefits derlved from space exploration. ;§?¥

k. LIST beneflts and concerns which have resulted
from sclentiflc/technologlical innovations.

1. DESCRIBE the nature of an atom and lts role In the
composl tion of matter and mass.

Physlical Sclence

and energy.

b. IDENTIFY the similarities and dlfferences among
solids, liquids, and gases.

¢. GIVE evidence for the particle nature of matter.

d. IDENTIFY matter by its physical nature and
chemical characteristics.

.
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e. RELATE force, motlion, energy, and power. %g
. _..‘ .§¢
f. DESCRIBE behavior of different forms of energy. f%:
&

g. PREDICT a serles of consequences from a
asclentlflc/technologlcal change.

s

o

h. DEVELOP a systematic approach to laboratory work 3
and sclentific study. 5
1. STATE the Importance of careful observatlons and »-%i
procedures to obtaln valid results. ?%;
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oL J. EXPLAIN the perlodlc table in terms of
e construction and use.

k. DESCRIBE the nature, worklngs, and ramifications of
nuclear energy.

1. STATE that light, sound, heat, electricity, and
magnetlism are forms of energy.

4. Biology I

a. D??ERIBE the chemical and structural basls of
e,

b. DESCRIBE anatomy, physiology, and behavior of
representative llfe forms.

¢. DESCRIBE princliples of evolution and heredity.
d. IDENTIFY saources of energy for lliving things.

e. DESCRIBE the role of blochemical cycles In
nature.

o f. EXPLAIN the requirements of photosynthesis. and
T respiration.

- g. EXPLAIN interactions of Individuals and groupé in
llving systems.

S. Chemistry I L
- a. EXPLAIN solutions and solubllity. z
-5: b. USE the perlodic table of the elements.
i c. EMPLOY chemlcal bonding theory.

d. DISCUSS lonizatlon energy and electron energy
levels explalining chemical charactecristics.

e. PREDICT rates of reactlon.
f. DESCRIBE equillibrium and equllibrium factors.
g. RECOGNIZE aclds, bases, and salts.
h. DESCRIBE oxidatlon reductlon chemlcal reactlons.
1. DESCRIBE carbon compounds and reactlons.

6. Physlics |

a. DESCRIBE nature and the interactions of matter

- 17
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and energv and relatlivity theory.
APPLY the concepts of force, motion, and energy.

DESCRIBE major energy transformations, Including
radioactivity.

DEFINE heat, llght, and sound.

DESCEIBE competition of ldeas between
earth-centered and sun~centered astronomy.

DISCUSS change from classical to quantum
mechanics.

g. DISCUSS magnetic, statlc, and current
electricity. .

h. DESCRIBE interactlons between electriclty and
magnetlism and the role of electromagnetic wave
motion.

1. DESCRIBE the electronics of basic technology and
current communicatlions. '

J. GIVE evidence of the particle nature of matter.

Blology II '

a. APPLY dlifferent problem-solving strateglies in the
life sclences.

b. EMPLOY proper procedures for collectling,
organizing, analyzing, and communicating raw data.

¢. USE speclal techniques In the laboratory.

d. USE speclal equlipment and iInstruments unique to
blologlical studles,

e. IDENTIFY legal, humanistic, and soclal lssues
affecting Immedlate and global environments.

f. PRESENT results of experimental actlivity, using

one or more medla, oral communlcationS, and the
technliques of acceptable sclentiflc writing.

Chenistry 11

a.

b.

APPLY different problem-solving strategles In the
chemical sclences.

EMPLOY proper procedures for collectling, .
organizing, analyzling, and communicating raw data.
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C.

d.

USE speclal technliques in the laboratory.

USE speclal equlpment and Instruments unique to
chemical studies,

"IDENTIFY legal, humanistic, and soclal lssues
'affecttng Immedlate and global environment.,

PREPARE and present results of experlmental
activity, using one or more media, oral
communicatlion, and the techniques of acceptable
sclentiflic writing.

9. Physiology

APPLY dlfferent problem-sclving strategles.
EMPLOY proper procedures for collectlng,

orggnlz;ng, analyzling, and communlicating raw data, -

USE speclal techniques in the laboratory.

USE speclial equipment and instruments unique to
physiologlcal atudles.

IDENTIFY legal, humanistlic, and éoclal |ssues .
affect'!ng {mmedlate and global environments.

PRESENT results of experimental activity, using
one or more medla, oral communication, and
techniques of acceptable gsclentlflc writing.

106. Physlcs 11

a.

b.

C.

APPLY dil fferent problem-solving strategles in the
physical sclences,

'EMPLOY proper procedures for collectling,
-organlizing, analyzing, and communicating raw data.

USE speclal techniques In the laboratory.

USE speclal equipment and instructlions unique to
the study of physlcs.

IDENTIFY legal, humanistic, and soclial l|ssues
affecting Immedlate and global_envlronments.

PRESENT results of experimental actlvity, using
one or more medta, oral -—-ommunlication, and the

-techniques of acceptable sclentiflc writlng.

11. Sclence-Technology~Soclety
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a. DESCRIBE the enterprise of sclentlflc inquiry In
the context of contemporary problems in the various
discliplines of sclence, technology,and the soclal
sciences,

b. ACQUIRE relevant Informatlon to make responsible
decisions.

Lo ¢. ACQUIRE ..quiry skills that one would use as a .
S - scientlst, technologlist, or sclentiflcally llterate
©al : citizen.

d. DISCUSS sclence-related options and consequences. -
12. Sclentliflc Research | ;g?;

a. EXAMINE current research published In newspapers
and Journals..

-;?2 (b. IDENTIFY an area_of Interest of A group.
c. CONDUCT a study In a group.

d. REPORT the study individually in a written.
format, including an Introduction, background

S research, methods and procedures, results,

E concluasions, and a reférence list.

e. IDENTIFY an individual area of Interest.

f. RESEARCH an individual area of interest,
designing -an original study.

g. WRITE a proposal that includes an Introduction,
- . background research, methods and procedures, and
a reference llist.

Astronomy

_a; RELATE mass, temperature, age, and presgure to
cycles.

b. DESCRIBE the location of and the relatlion among
the planets, stars, and galaxy.
c. RELATE location to the planet orbltal period.

Oceanography

a. DESCRIBE how-information is acquired through -
observations and measurements of marine phenomena.

b. DEMONSTRATE a manifestation of the critical
. thinking sklills by solving marine physical,
blologlcal, and chemical problems.
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¢. DESCRIBE the structure, function, and behavior of
representative marine 1lfe forms. especlially In the
planktonlc communlty. .

CLAREER, e L

d. DESCRIBE lnteractlons among physical,
blological, and chemical events occurring In the
varlous marlne envlronments.i

e. TDENTIFY and describe major energy sources and o
Intéractions In the marine environment. B

f. ANALYZE current lssues In marine sclence and _§‘§
technqlqu. : C A

i Pt

g. DESCRIBE the impact of current marine-orliented
lssues on man.
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h. DESCRIBE the structure of the world ocean and its
basin.

s

P 15. Marine Blology

a. DESCRIBE how information Is acquired through
observatlons and measurements of marine phenomena.

b. DEMONSTRATE a manlfestatlon of critical thinking
skills by solving marine blologlcal-oriented
problems.

¢. DESCRIBE the structure. functlion, and behavior of
representative marine llfe forms.

d. DESCRIBE interactlons between physical and
biologlical events occurring In the marine
environments.

e. IDENTIFY and describe major energy
transformations In the marine environment.

£f. ANALYZE current iIssues In marine sclence and
technology.

¢g. DESCRIBE the impact of current marine-orliented
issues on human and other populatlions.

v. UTILIZE sclence experlience in the planning and fulflliment of
personal asplrations, career declsions and llife styles.

A. IDENTIFY potentlal careers and required course work to
attaln that career.

B. EXPLORE Job entry requirements of. careers and sclence and
technolpgy.
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D.

IDENTIFY activitlies of people who work in sclence.:

EHPHASIZE the need for 1ife long learning and sclence’s
impact on a changing soclety.

USE the language, lnstruments and materlals of sclence for
collecting, organizing and communicating Information.

A.

c.

D.

G.
H.

J.
K.
L.

M.

c.

WRITE and verballize a report on sclentiflic informatlon.

DEVELOP a loglcal line of reasoning In support of a
solutlon. :

DEVELOP methode of research, documentation, analyzing and
organizing data Into a formal format.

DEMONSTRATE fam!llarity with the theory and safe operation
of scientific lnstruments.

DEMONSTRATE a proflclency with computers and assoclated
sof tware.

REPORT obgervations of an aoblect or event lh at least two
ways (charts, graphs, tables, verbal, written, etc.).

DISCUSS the possibillity for error In any measurement.
SELECT tools approprliate to the phenomenon being studled.

ANSWER a sclientiflic question by collecting and examlnlng
data through direct experlence.

IDENTIFY properties useful for classifyling objects.
EVALUATE the presentation of a research project.

DISTINGUISH between sclentific and non-sclentiflc
explanations of phenomena.

DESIGN research to answer a sclentiflic question.
PRESENT a research project.
RECOGNIZE the limltations of a study.
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1. OKINAWA

ijkaren Arceneaux
fﬁnarllyn Wllllams

itBetsy Kalny

.......
......

SCHOOL

-Stearley Helghts Elementary

School

"Bechtel Elementary School

Bob Hope Primarv School

~ Zukeran Elementary School

xlnser Elementarv School

e Wallace waterstreet Bechtel Elementacy School

ff:_uatthaw Johnson
. ‘Hattle Phipps

‘f;LeefHowe
. ‘Ray Esack -

. [."Margaret Relschl

. X RS W -

......

‘e;Garrett Blllington

-~ Kltty Tyler S
Cheryl Aelllo

Heather Fleniken -

© 2. KOREA

Sarah Yoshlda
Kathy Johnson
Lynne McDermott
Susan Hawes

Ralph Babcock
Mary Ann Babcock

Darrell Guthmliller

John Thomas
Shelly Kennedy

Earl Flcken

Cindy Sinn.

Amella Earhart Intermedlate
School
Klnaar Elementary SGhool

-Kubasakl ngh School

Kadena High - Schoo!

| 'SCIENCE EDUCATION TASK GROUSS

STATUS

Teacher, Flrst
Grade

Parent

Teacher, Second
Teacher, Third
Grade

Teacher, Fourth
Grade

Teacher, Flfth
Grade

Teacher, Sixth
Crade
Asglstant
Princlipal
Teacher, Sclence
Teacher, Sclence

Kadena Elementary School

'Kadena ngh ‘School
- Kadena ‘Elementary School

Kadena High School - -
Kubasaki High School

SCHOOL .

Seocul American Elementary School
Seoul American Elementary School
Seoul American Elementary School
Osan Elementary échool

Seoul American Hlgh School

Seoul American High School

Taegu American School

Pusan American School
Pusan ..merican School

- C. T. Elementary School

Osan Elementary School

23
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‘.Teacher,

Kindergarten

Teacher.
Parent
Parent
Student

Teacher,
Grade
Teacher,
Grade
Teacher,
Grade
Teacher,
Grade
Teacher,
Teacher,
Teacher,
Teacher,
Teacher,
CGrade

Sclence -

Second

Sclence
Sclence
Sclence
Sclence
Flfth

Princlipal and
Kindergarten

Teacher
Teacher,
Grade

Fourth
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SCHOOL

STATUS
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. Lee Forrest
;”_Ester Golde

Sharon Muneno

 “{5hggaqq;§ Hammond

*Fﬂ.viLoulse Kasanuk !

i James Price

LffﬁHerman~Radlck
-"“Charles Weber

-~ Jan Castro

, -}Llaa Unger

Gin Ruasell

James Flsher

4. PACIFIC REGION

Zama High School

-Acnn Elementary School

Acrnn Elementary School

M. C. Perry Elementary School -

Yokota East Elementary School
Z2ama Mliddle School
Yokota High School

Yokota Hlgh School - i
Yokota West Elementary School

Yokota East Elementary School

Sollars Elementary School

Shirley Lanham Elementary School.

SCHOOL

Teacher,
Teacher,
Grade
Teacher,
Grade
Teacher,
CGrade
Teacher,

Sclence
Third

Third
Fourth

Kindergarten

Teacher,

Teacher,
- Teacher,

Teacher,
Grade
Teacher,
" ale
fcagaer,
Srade

Sclence
Sclence
Sclence

-Flrat

Fifth
Sixth

Ssalstant,

Principal

Kitty Tyler
Karen Arceneaux

Jed Beénsteln
Hattle Phipps

Sarah Yoshlda
David. Sayler

Timothy Connors

- Kadena Elementary School

Bob Hope Primary School

Bob Hope Primary School
Kinser Elementary School

Seoul American Elementary School

Lily Hill Middle School
Kinnick High School

Parent
Teacher,
Srade

Second

Teacher, Tag

Aaslistant
Princlpal

Teacher,
Grade
Teacher,

Sclence .

Teacher,
Sclence

Flrst
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